Key indicators: single-crystal X-ray study; T = 294 K; mean (C-C) = 0.008 Å; R factor = 0.088; wR factor = 0.190; data-to-parameter ratio = 15.7.
In the title compound, C 7 H 10 Cl 2 O 2 , the seven-membered ring displays a chair conformation. In the crystal, the hydroxy H atom is equally disordered over two orientations, and links with an adjacent molecule via an O-HÁ Á ÁO hydrogen bond in both cases. Weak intermolecular C-HÁ Á ÁO hydrogen bonding is also a feature of the crystal structure.
Related literature
For background to syn-bis-epoxides, see: Balcı (1981) ; Akbulut et al. (1987) ; Menzek & Balcı (1993) ; Saraçog lu et al. (1999) . For background to unsaturated bicyclic endopexide, see: Menzek et al. (2005) . For background to epoxide and bisepoxide, see: Ş engü l et al. (2008) .
Experimental
Crystal data 
Data collection
Rigaku R-AXIS RAPID-S diffractometer Absorption correction: multi-scan (Blessing, 1995) T min = 0.845, T max = 0.900 32813 measured reflections 1801 independent reflections 1267 reflections with I > 2(I) R int = 0.110 Refinement R[F 2 > 2(F 2 )] = 0.088 wR(F 2 ) = 0.190 S = 1.18 1801 reflections 115 parameters 2 restraints H atoms treated by a mixture of independent and constrained refinement Á max = 0.28 e Å À3 Á min = À0.34 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
O2-H2AÁ Á ÁO2 i 0.83 (11) 1.96 (11) 2.746 (7) 159 (12) Symmetry codes: (i) Àx þ 1; Ày þ 2; Àz; (ii) Àx þ 1; y; Àz þ 1 2 ; (iii) Àx þ 3 2 ; y À 1 2 ; z.
Data collection: CrystalClear (Rigaku/MSC, 2005) ; cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009 ). In these endoperoxides, diradicals formed by thermal cleavage of the weak O-O bonds react to give the syn-bis-epoxides (Balcı, 1981; Akbulut et al., 1987; Menzek & Balcı, 1993; Saraçoğlu et al., 1999) .
Structure Reports Online
Unsaturated bicyclic endopexide, (1), (Scheme 1) was synthesized by the literature method . Reaction of endoperoxide, (1), by heating at 453 (5) K gave a mixture of products (Scheme 1). The title compound, (2), was isolated from these mixtures. The other products were not identified. According to the NMR data of dichloride, (2), it was not easy to establish the exact configuration of the molecule. Therefore, the exact structure of dichloride, (2), was determined by X-ray single crystal analysis.
To rationalize the formation of dichloride, (2), we propose the following reaction mechanism as favourable mechanism (Scheme 1). Bis-epoxide, (3) In the crystal, intermolecular O-H···O and C-H···O hydrogen bonds link the molecules into a three-dimensional network (Table 1 and Fig. 2 ).
Experimental
For the preparation of the title compound, a mixture of endoproxide (0.5 g, 2.6 mmol) and benzene (5 ml) was placed into a test tube, sealed under vacuum and heated at 453 (5) K for 3 d. After cooling to room temperature, the solvent was evaporated. The residue was submitted to column chromatography (silica gel, 90 g) with AcOEt/hexane (1:6) as eluant.
Dichloride (yield: 0.056 g, 9%, m. p. 366-368 K) and a mixture of unidentified products were obtained. Dichloride was crystallized from ethyl acetate/hexane (1:1) as colorless block crystals.
Refinement
H1, H7, H21, H22 and H41, H42 atoms were positioned geometrically with C-H = 0.98 and 0.97 Å, respectively, and constrained to ride on their parent atoms, with U iso (H) = 1.2U eq (C). The remaining H-atoms were located in a difference supplementary materials sup-2 Fourier map and refined isotropically. The H atom of the OH group was disordered over two orientations. During the refinement process, the disordered H2A and H2B atoms were refined with equal occupancies. Fig. 1 . The molecular structure of the title molecule with the atom-numbering scheme. Displacement ellipsoids are drawn at the 40% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
Geometric parameters (Å, °)
Cl1-C3 1.806 (6) C3-C2 1.520 (8) Cl2-C6 1.806 (6) C3-C4 1.518 (7) O1-C1 1.434 (8) C3-H3 0.93 (7) O1-C7 1.443 (7) C4-C5 1.522 (8) O2-C5 1.413 (7) C4-H41 0.9700 O2-H2B 0.853 (5) C4-H42 0.9700 O2-H2A 0.82 (2) C5-H5 0.95 (5) C1-C7 1.447 (9) C6-C5 1.497 (8) C1-H1 0.9800 C6-C7 1.497 (8) C2-C1 1.521 (8) C6-H6 0.88 (6) C2-H21 0.9700 C7-H7 0.9800 C2-H22 0.9700
Hydrogen-bond geometry (Å, °)
D-H···A D-H H···A D···A D-H···A O2-H2A···O2 i 0.83 (11) 1.96 (11) 2.746 (7) 159 (12) O2-H2B···O2 ii 0.85 1.84 2.692 (8) 174 C2-H21···O1 iii 0.97 2.43 3.398 (7) 
